Background: Dietary supplements are used by more than half of adults, although to our knowledge, the reasons motivating use have not been previously examined in US adults using nationally representative data. The purpose of this analysis was to examine motivations for dietary supplement use, characterize the types of products used for the most commonly reported motivations, and to examine the role of physicians and health care practitioners in guiding choices about dietary supplements.
D
IETARY SUPPLEMENT USE among adults has increased over the past 30 years in the United States, 1, 2 and currently about half of adults report using 1 or more dietary supplements. 3, 4 Many characteristics of people who choose supplements are known: users tend to be older, 2, 3, 5 have a lower body mass index (BMI) 5, 6 (calculated as weight in kilograms divided by height in meters squared), are more physically active, 5, 7 are less likely to smoke, 7, 8 and have higher educational attainment and socioeconomic status compared with nonusers. 6, 9 However, the actual motivations for use, that is, the reasons that people take dietary supplements remain unclear. The National Health and Nutrition Examination Survey (NHANES) began querying motivations for use of dietary supplements for the first time in 2007. The purpose of this analysis was to examine motivations for use of dietary supplements by adults as well as to characterize the types of products that were used and the most common motivations for using them in the 2007-2010 NHANES.
METHODS
The NHANES is a nationally representative, cross-sectional survey that samples noninstitutionalized, civilian US residents using a complex, stratified, multistage probability cluster sampling design collected by the National Center for Health Statistics (NCHS). 10 Data used for the present analysis were from the household interviews (n=20 686; 10 149 from 2007 to 2008 and 10 537 from 2009 to 2010). Those younger than 20 years (n = 8533), lactating (n=63), and/or pregnant women (n=125), and those with unknown or missing supplement information (n=9) were excluded. The final ana-lytic sample was n=11 956. Written informed consent was obtained for all participants, and the survey protocol was approved by the research ethics review board at the NCHS. Demographic data were collected through a computerassisted personal interview. Three racial/ethnic groups are available in the 2007-2010 NHANES: non-Hispanic whites, nonHispanic blacks, and Hispanics. The poverty income ratio (PIR) is a measure that represents the ratio of household income to the poverty threshold after adjustments for inflation and family size. Three PIR categories were constructed: less than 130%, 130% to 250%, and more than 250%. Measured height and weight were used to calculate BMI, and the following classifications were used: obese (Ն30.0), overweight (25.0-29.9), normal weight (18.5-24.9) , and underweight (Ͻ18.5).
The Dietary Supplement Questionnaire (DSQ) was used to collect detailed information on the participant's use of vitamins, minerals, herbals, and other supplements over the past 30 days. Broad mutually exclusive supplement categories were constructed based on nutrient content and/or descriptive characteristics commonly used in marketing (eTable; http://www .jamainternalmed.com). Motivations were also assessed using a categorical question that included reasons for use for each reported supplement using a hand card with a list of possible reasons. Participants were able to choose more than 1 reason. Participants were also able to provide their own reasons. Participants were also asked if they used the supplement for their own reasons or based on the advice of a health care provider.
Self-reported exercise patterns were obtained from the physical activity questionnaire. Activity was classified as low, moderate, or high intensity. Alcohol use in the past 12 months was dichotomized into yes or no; the average number of drinks reported per day was categorized as 0 (ie, those not reporting use in the past 12 months), 1, 2, or 3 or more drinks per day. Smoking was categorized as "never," "former," "current/ occasional," and "current/daily." Self-reported health was classified as excellent/very good, good, or fair/poor.
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STATISTICAL ANALYSIS
All statistical analyses were performed using SAS software (version 9.3; SAS Institute Inc) and SAS-callable SUDAAN software (version 10; Research Triangle Institute). Sample weights were used to account for differential nonresponse and noncoverage, and to adjust for planned oversampling of some groups. Standard errors (SEs) for all statistics of interest were approximated by Taylor Series Linearization. Motivations for use of dietary supplements are presented only for users of supplements (n=5514). Contrast statements in Proc Descript command were constructed to examine demographic and lifestyle differences related to supplement use; PϽ.05 was considered statistically significant.
RESULTS
From 2007 through 2010, 49% (SE, 1%) of adults reported using a dietary supplement product within the past 30 days; this was more common in women than men ( Table 1) . Older adults (Ն 60 years) and nonHispanic whites reported higher use than the younger age groups and other races, respectively. Individuals classified as underweight or obese were less likely to use supplements than normal and overweight individuals. Supplement use was also significantly different across all PIR and smoking categories. Those with health insurance were much more likely to report supplement use than those without insurance. Supplement use was also lower in those with low reported exercise, higher in those who reported 1 alcoholic drink per day, and higher among those who reported excellent or very good health ( Table 1) .
The most common reasons that adults reported using dietary supplements were to "improve overall health" (45%) and to "maintain health" (33%) ( Table 2 ). The next most common reason was for "bone health" (25%), and this was significantly more frequent among women (36%) than men (11%). Adults reported motivations for organ-specific health reasons less frequently than the motivations noted herein (eg, heart, joint, colon and bowel, skin, and eye health). Adults also reported using supplements to "to get more energy" (11%), for "mental health" (4%), and prostate health in men (4%) and for "weight loss" (3%) or "menopause or hot flashes" in women (2%). About 5% of adults also listed "other" as a reason for using dietary supplements. Some motivations differed by age ( Figure) . There was a significant inverse trend with age and a higher prevalence of reported use of dietary supplements to "improve overall health," "supplement the diet," "boost immunity or prevent colds," and to "get more energy" (Figure) . There was a significant positive trend for supplement use with age and a higher prevalence of reported use of dietary supplements for site-specific reasons like heart, eye, and joint and bone.
Multivitamin-minerals (MVMs) were the most common type of dietary supplements reported ( Table 3) and were used primarily to "maintain health" or to "supplement the diet." Calcium-containing supplements were the second most frequently reported product (12%) and were reported almost exclusively for "bone health" or for "healthy joints and prevention of arthritis." -3 Fatty acids and fish oils were the third most frequently reported product and were used for various reasons, most commonly for "heart health or to lower cholesterol." Botanical supplements, multivitamins, vitamin E, vitamin B 12 , and protein-sports supplements were mainly used to "improve overall health." Vitamin D was used for "bone health"; about 4% used supplements categorized as "joint supplements" primarily for "joint health" (76%). Adults also reported that they used vitamin B 12 supplements to "enhance energy" (25% overall; 21% in men and 27% for women).
Consumption of alcohol in the past year did not differ by use of any dietary supplement ( Table 4) . Nonusers had a higher prevalence of 3 or more drinks per day than supplement users (23% vs 11%; P Ͻ .001), whereas supplement users were more likely to consume 1 drink per day (31% vs 19%; P Ͻ .001). Similar trends toward heavier alcohol use in nonusers of supplements were observed for the use of MVMs as well as botanical and herbal supplements. Overall, users of dietary supplements (any, MVMs, or botanical supplement) were more likely to report never smoking or former smoking than nonusers of supplements ( Table 4) . Users of dietary supplements and especially those using MVMs were more likely to report very good or excellent health than nonusers.
About a quarter (23%) of the supplements were reported to be used on the advice of a health care professional. Multivitamin-minerals and calcium were the most frequently recommended products by health care providers (eFigure). The most common motivation for products recommended by health care providers were for "bone health" followed by "to improve overall health" ( Table 5 ). Physicians and health care providers were more likely to encourage use of calcium supplements for women and for heart health for men.
COMMENT
Dietary supplements were used by about half of adults (49%) in 2007 to 2010, although this was slightly lower than in 2003 to 2006 (53%). 3, 12 Dietary supplements are defined by law as products that are intended to supplement the diet; they are not drugs and, therefore, are not intended to prevent, diagnose, treat, mitigate, or cure diseases. Our analysis indicates that the primary reasons for using dietary supplements in adults was to improve or maintain overall health, which may or may not include the prevention or treatment of disease. It is interesting to note that dietary supplements were reported to be used to "supplement the diet" in only 22% of users. Multivitamin-mineral products remained the most commonly reported type of supplement and were used primarily to improve health or maintain health.
As seen in this study and others, the use of dietary supplements is associated with lower BMIs, moderate alcohol use, more exercise, abstinence from smoking, and having health insurance. Previous research also suggests the supplement users have higher intakes of most vitamins and minerals from their food choices alone than nonusers. 13, 14 Thus, it is often difficult to disentangle the effects of healthy food and lifestyle choices from the use of dietary supplements in epidemiologic research. 15 Randomized controlled trials are ideal to examine supplement use and health outcomes, but they often have conflicting results. The totality of evidence for dietary supplement use and health outcomes is available for a few supplement types and will be discussed in this section. For MVMs, a 2006 evidence-based review and NIH State-of-the-Science Conference statement determined that, "the present evidence is insufficient to recommend either for or against the use of MVMs by the American public to prevent chronic disease." 16(p256S) A recent metaanalysis examining the use of B vitamins to lower homocysteine concentrations showed no significant effects at 5 years for cardiovascular events, cancer incidence, or all-cause mortality. 17, 18 Similarly, a meta-analysis examining antioxidant dietary supplements (vitamin E or beta carotene) showed that among the vitamin E trials ). *Significant difference between age groups; P Ͻ .05. The National Health and Nutrition Examination Survey guidelines recommend a relative standard error of 30% or less; all estimates were no higher than 30%. Improve indicates "to improve overall health"; prevent, "to prevent health problems"; maintain, "to maintain health"; supplement, "to supplement the diet"; immunity, "to boost the immune system or prevent colds"; energy, "to increase energy"; heart health, "for heart health or to lower cholesterol"; eye health, "for eye health"; joint health, "for healthy joints or arthritis"; and bone health, "for bone health." For heart health, lower cholesterol 77.1 (6) a Data are presented as percentages (SE); the National Health and Nutrition Examination Survey guidelines recommend a relative standard error not higher than 30%, and all estimates were not higher than 30%.
b Indicates significant difference between sexes; P Ͻ .05.
there was no association between supplementation and prevention of cardiovascular disease or mortality, whereas the available beta carotene trials showed a small increase in all-cause or cardiovascular-related mortality.
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A Cochrane Review of 3 trials examining -3 fatty acid supplementation showed no effect on the prevention of cognitive decline or incident dementia. 20 Two recent metaanalyses have found supplementation with -3 fatty acids (primarily from fish oils) to be of no or little value in preventing the risk of major cardiovascular disease events or all-cause mortality among heterogeneous groups of adults 21 or in patients with a history of heart disease. 22 In addition, 2 meta-analyses have reached different conclusions about the potential value of the dietary supplements glucosamine and chondroitin in delaying the radiologic progression (joint space narrowing) of osteoarthritis of the knee. 23, 24 Thus, the use of dietary supplements for health promotion is controversial not only because of a lack of sufficient research, but also because of conflicting evidence that is available from the existing research.
The questionnaire used to assess motivations was a finite list of potential motivations, and some disease states, such as cancer and obesity, were not specifically queried, although individuals could volunteer this information. A cancer diagnosis has been shown to serve as a motivating factor in initiating supplement use. [25] [26] [27] Among cancer survivors, 28 the top reasons cited for using dietary supplements included "the ability to help oneself"; "to boost the immune system"; "to provide more energy"; and "to help prevent cancer." Supplements are widely used not only by those recently diagnosed with cancer but also by longer-term survivors, with estimates ranging from 75% to 87%. 29 A few other limitations of this research should be addressed; first, the NHANES is a cross-sectional study. While every attempt is made to ensure the participants are nationally representative and sample weights account for nonresponse and noncoverage, we cannot completely out rule that selection bias may occur.
Age and sex differences were evident in motivations for use. Older adults were more likely to use supplements for site-specific health reasons (eg, bone, heart, eye), whereas younger adults were more likely to use products with a short-term effect, such as enhanced energy or to boost immune function. Women were more likely to report use for bone health and men for heart health. However, men were also more likely to report use of products to improve and maintain health (vitamin D, botanical supplements, vitamin B 12 , -3 and fish oils) or for men- b Those who did not report consuming an alcoholic beverage in the past year were assigned 0 average drinks per day. c Indicates significant difference between supplement use groups; P Ͻ .05. The National Health and Nutrition Examination Survey guidelines recommend a relative standard error no higher than 30%, and all estimates were no higher than 30%. To supplement the diet 11.2 (1.1) 9.4 (1.7) 11.9 (1.2) a The National Health and Nutrition Examination Survey guidelines recommend a relative standard error no higher than 30%, and all estimates were no higher than 30%. Data are presented as mean(SE).
b Significant difference between sexes; P Ͻ .05.
tal health, whereas women were more likely to report use of products to enhance energy (vitamin B 12 and vitamin B 6 ) or for colon health (botanical supplements). Some products were associated with very specific reasons for use, such as calcium products for bone health, as evidenced by a high percentage of users reporting only 1 reason (Table 3) . Other products were used for various reasons; for example, magnesium was most frequently used to improve health, but only by 18% of usersother frequent reasons for using magnesium were for heart health, colon health, bone health, muscle-related issues, or joint health. Thus, it seemed that some products were being used in many different ways by different people, making interpretation of motivations more complicated. Virtually no one used products for asthma, allergies, diabetes mellitus, to improve sleep, or to aid in relaxation despite several products being marketed for these purposes.
The motivations behind botanical supplement use have been studied more extensively than for other types of dietary supplements. In adults, use of herbs and botanical supplements has been related to being uninsured, using more prescription and over-the-counter medications, and for certain health conditions. 30, 31 National survey data find that most botanical supplement users do not report this information to their health care providers. 30 This may be cause for concern because some botanical supplements have the potential to interact negatively with prescription medications. While some have suggested that botanical supplements are increasing in popularity to replace costly prescription medications, 32, 33 recent national data actually suggest a slight decrease in the use of botanical and herbal products. 31 Americans spent more than $30 billion on dietary supplements in 2011. 34 Our results indicate that adults often report supplement use to improve or maintain health; however, most products were used by personal choice (77%) rather than by the recommendation of a health care provider (23%). These data lend credence to the "inverse supplement hypothesis" that many supplement users are healthy individuals who want to take an active role in their own health, and who perceive supplements as a type of "insurance" against poor health.
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Very little is known about the efficacy of dietary supplements for disease prevention, management, or treatment in nutrient-replete populations. It is often difficult to study the use of supplements in disease prevention and health promotion in epidemiologic research, because supplement use cannot be disentangled from other healthseeking behaviors. Studying the use of supplements in randomized clinical trials is also difficult because they tend to be short in duration, whereas many of the chronic diseases of public health concern have a long latency period (ie, cancer, heart disease). Nevertheless, given the widespread use of dietary supplements for health promotion and maintenance, increased clinical research efforts are warranted to address safety and efficacy. Also, more investigation on the complex interplay of social, psychological, and economic determinants that motivate supplement choices are needed. 36 
